Changes in the glutathione system of lung cell lines after treatment with hydrocortisone.
Administration of anti-inflammatory glucocorticoids is a drug option in the therapy of acute respiratory distress syndrome (ARDS), according to present pathophysiological concepts. Surprisingly, glucocorticoids failed to show beneficial effects. This failure is not understood. In this investigation changes in the glutathione system due to hydrocortisone were found to consist of glutathione depletion and lowered glutathione reductase activities in alveolar epithelial type II cells, contrasted with unchanged activities in a fibroblast-like lung cell line. The glutathione system is thought to be the most important cellular antioxidative system and therefore alveolar epithelial type II cells might be more susceptible to oxidative stress after glucocorticoid treatment. As alveolar epithelial type II cells may be important targets in ARDS, because of their functions (stem cells of type I epithelial cells; surfactant synthesis), these changes might provide an explanation for the failure of glucocorticoids. In the present experiments the capability of hydrocortisone-treated alveolar epithelial type II cells to synthesise glutathione was found to be cysteine dependent at physiological concentrations. Transposing this observation to the in vivo situation, it might be expected that glucocorticoid efficacy in ARDS therapy requires co-administration of substances that increase glutathione synthesis, e.g. N-acetylcysteine.